Correlation between the chaperone-like activity and aggregate size of alpha-crystallin with increasing temperature.
alpha-Crystallin, the major protein of the mammalian eye lens, is also found in the major tissues of the body, where one or the other of its two isoforms is characteristically expressed. Both isoform sequences are highly related to others of the small heat shock protein superfamily, leading to speculation about their functions in vivo outside of the lens. Tests of chaperone-like activity at 37 and 66 degrees C indicate that the protein can act to prevent the superaggregation of partially denatured proteins, but both alpha-crystallin aggregate size and shape are significantly altered with increasing temperature. Characterization of these changes indicates that secondary, tertiary, and quaternary structure are modified, with the latter effect especially striking above 50 degrees C. Furthermore, these changes appear to be irreversible when the temperature is returned to 25 or 37 degrees C. Functionally, the protein is effective in chaperone-like activity at all temperatures, but exhibits a somewhat increased capability after a cycle of heating and cooling. The results presented here indicate the heat-induced formation of high-molecular-weight aggregates of alpha-crystallin is a slow progressive process. The increased activity of these aggregates suggests that chaperone-like activity depends in part on the packing parameters of the aggregate and on conformation of the subunit within that aggregate.